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Abstract
Background—Portal hypertensive gas-
tropathy and gastric antral vascular ecta-
sia (GAVE) are increasingly recognised as
separate entities. The pathogenic role of
portal hypertension for the development
of GAVE is still controversial.
Aims—To evaluate the eVects of portal
decompression on chronic bleeding re-
lated to GAVE in cirrhotic patients.
Methods—Eight patients with cirrhosis
and chronic blood loss related to GAVE
were included. GAVE was defined endo-
scopically and histologically.
Results—All patients had severe portal
hypertension (mean portocaval gradient
(PCG) 26 mm Hg) and chronic low grade
bleeding. Seven patients underwent trans-
jugular intrahepatic portosystemic shunt
(TIPS) and one had an end to side
portacaval shunt. Rebleeding occurred in
seven patients. In these, TIPS was found to
be occluded after 15 days in one patient; in
the other six, the shunt was patent and the
PCG was below 12 mm Hg in five. In the
responder, PCG was 16 mm Hg. Antrec-
tomy was performed in four non-
responders; surgery was uneventful, and
they did not rebleed after surgery, but two
died 11 and 30 days postoperatively from
multiorgan failure. In one patient, TIPS
did not control GAVE related bleeding
despite a notable decrease in PCG. This
patient underwent liver transplantation 14
months after TIPS; two months after
transplantation, bleeding had stopped and
the endoscopic appearance of the antrum
had normalised.
Conclusions—Results suggest that GAVE
is not directly related to portal hyper-
tension, but is influenced by the presence
of liver dysfunction. Antrectomy is a
therapeutic option when chronic bleeding
becomes a significant problem but carries
a risk of postoperative mortality.
(Gut 1999;44:739–742)
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Gastric mucosal lesions are being increasingly
recognised as common features in cirrhotic
patients.1 It has been suggested that portal
hypertensive gastropathy (PHG) and gastric
antral vascular ectasia (GAVE) are two distinct
entities in cirrhotic patients.2

These lesions can be diVerentiated by endo-
scopic and histological findings. PHG is always
associated with cirrhosis and is observed
mostly in the fundus and corpus of the
stomach; musocal red spots and the so called
“mosaic pattern” are present and histological
examination only shows vascular ectasia in the
mucosa. By contrast GAVE can occur in both
cirrhotic and non-cirrhotic patients. Lesions
are found almost exclusively in the antrum and
red spots are either aggregated in linear stripes
(as in the “watermelon stomach”) or diVusely
spread. Histologically, vascular ectasia are
present in the mucosa and are associated with
fibrin thrombi, fibrohyalinosis, and spindle cell
proliferation.2

Occult or overt bleeding occurs more
frequently as a complication of GAVE than of
PHG. Multiple transfusions may be required
during follow up. It has been suggested
previously that prevention of rebleeding from
gastric mucosal lesions in cirrhotic patients can
be achieved by decreasing portal pressure
either pharmacologically using â blockers or
surgically with portocaval shunt.3–5 In the
present study, we evaluated the usefulness of
portal decompression in the treatment of
chronic bleeding from GAVE and assessed the
potential contribution of portal hypertension
to these lesions.

Patients and methods
Inclusion criteria were as follows: biopsy
proven cirrhosis; GAVE as shown by typical
endoscopic and histological findings as de-
scribed above; and chronic recurrent bleeding
unresponsive to â blockers.

Eight patients (six men, two women; mean
age 65 years) were evaluated (table 1). Cirrho-
sis was related to chronic alcoholism in four
patients, to primary biliary cirrhosis (PBC) in
one, was cryptogenic in two, and was due to
hepatitis B virus infection in one. One patient
belonged to Pugh class A and seven to Pugh
class B. Oesophageal varices were also present
in five patients (large varices in two, small
varices in three); in these patients, there was no
evidence of active bleeding from varices
whereas antral oozing was observed at endos-
copy. Chronic bleeding caused severe anemia,
as shown by a mean lowest haemoglobin level
of 65 g/l during the observation period before
treatment.

Abbreviations used in this paper: GAVE, gastric
antral vascular ectasia; PHG, portal hypertensive
gastropathy; TIPS, transjugular intrahepatic
portosystemic shunt.
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Seven patients were treated by transjugular
intrahepatic portosystemic shunt (TIPS) ac-
cording to a technique reported previously6

and one patient underwent surgical end to side
portocaval shunt. The patency of the TIPS (or
of the surgical shunt) was assessed every three
months by echo Doppler ultrasonography.
Shunt catheterisation was performed routinely
at two months and one year, and when shunt
dysfunction was suspected according to Dop-
pler criteria as reported previously.7 When
rebleeding occured, usually manifested by ane-
mia secondary to occult bleeding, the source
was always documented by endoscopy and
shunt catheterisation was performed to meas-
ure the portocaval gradient. Shunt dysfunc-
tion, defined as an increase in the portacaval
gradient above 12 mm Hg, was treated by
shunt dilatation with the addition of a new
stent if needed.

Results
Recurrent bleeding was not controlled by por-
tosystemic shunting in seven patients (TIPS in
six and surgical shunt in one). In these patients
repeated blood transfusions were needed to
maintain haemoglobin levels above 90 g/l (table
2) despite adequate portal decompression in
five patients (portocaval gradient at rebleeding:
5, 2, 10, 11, 10 mm Hg; table 3). In one patient,
the gradient could not be lowered below 16

mm Hg and in one patient, the TIPS became
occluded two weeks after TIPS.

Four of the rebleeders (patients 4, 5, 6, and
8) underwent antrectomy. There were no
operative blood losses in the three patients with
a patent TIPS before surgery compared with a
six blood units loss in the patient with an
occluded TIPS. After antrectomy, bleeding did
not recur. Two patients died postoperatively (at
11 and 30 days) from multiorgan failure; one
patient died from cerebral hemorrhage two
years later; and one patient is still alive 10
months after surgery.

One patient (patient 1) experienced continu-
ous occult bleeding despite successful portal
decompression by TIPS (gradient: 10 mm
Hg). He underwent liver transplantation 14
months after TIPS; bleeding never recurred
and the patient was alive eight months after
surgery. Endoscopy performed two months
after transplantation showed a complete disap-
pearance of antral mucosal lesions.

In the two remaining rebleeders (patients 2
and 7), antrectomy was not considered because
of liver failure; these patients died 18 months
after TIPS and five years after surgical shunt
respectively.

One patient (patient 3) did not experience
recurrent bleeding after TIPS. In this patient,
endoscopic lesions remained unchanged, but
he never required blood transfusion; he is alive
five years after the TIPS procedure. The
portocaval gradient remained between 16 and
10 mm Hg during follow up.

Discussion
Bleeding from gastric mucosal lesions in
patients with portal hypertension is a serious
complication. Bleeding is usually slow and
insidious and rarely massive and life
threatening.8 9 It has been suggested that, in
cirrhotic patients, PHG and GAVE are distinct
entities on the basis of endoscopic appearance
and histological characterisation.2 10–12

PHG has been found to be associated with
portal hypertension; gastric perfusion altera-
tions parallel the severity of PHG13 and it has
been suggested that obliteration of oesophageal
varices following endoscopic sclerotherapy
increases the risk of developing PHG by a back
pressure mechanism.14

Treatment with â blockers has been reported
to be successful in controlling bleeding from
gastric mucosal lesions in cirrhotic patients.
However, in these reports, it is unclear whether
patients bled from PHG or from GAVE.3 4

Therefore the true eYcacy of â blocker therapy
cannot be evaluated reliably. However, it is

Table 1 Clinical characteristics of the study group

Patient no Age (years) Sex Diagnosis Pugh’s score Lowest Hb level (g/l) Previous sclerotherapy Oesophageal varices

1 61 M PBC 9 93 Yes Grade 3/4
2 55 M Cryptogenic 9 48 No Grade 3/4
3 58 M Alcoholic 9 69 No Grade 1/4
4 73 M Alcoholic 5 70 No Grade 2/4
5 75 F Cryptogenic 8 53 No Grade 2/4
6 73 F B virus 9 53 Yes None
7 65 M Alcoholic 9 62 Yes None
8 65 M Alcoholic 9 69 Yes None

PBC, primary biliary cirrhosis; Hb, haemoglobin.

Table 2 Blood transfusion requirement before and after
TIPS

Patient no
Before TIPS
(period of time)

After TIPS
(period of time)

1 12 units (12 months) 13 units (14 months)
2* 10 units (1.5 month) 110 units (5 years)
3 13 units (5 months) 0 unit (4 years)
4 20 units (2 years) 15 units (12 months)
5 16 units (2 months) 17 units (2 months)
6 10 units (2 months) 15 units (1 month)
7 6 units (4 months) 12 units (18 months)
8 8 units (4 months) 6 units (1.5 month)

*Patient 2 underwent portocaval shunt.

Table 3 Correlation between portocaval gradient and rebleeding

Patient no
Portocaval gradient
(mm Hg) before TIPS

Portocaval gradient
(mm Hg) after TIPS Rebleeding

Portocaval gradient
(mm Hg) at rebleeding

1 23 11 Yes 5
2* 13 1 Yes 2
3 30 16 No –
4 21 12 Yes 10
5 27 16 Yes 16
6 27 16 Yes Occluded
7 36 15 Yes 11
8 25 11 Yes 10

*Patient 2 underwent portocaval shunt.
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worth noting that in our patients, treatment
with the non-selective â blocker nadolol did
not control chronic bleeding from GAVE.

In addition, the results of the present study
clearly show that the decrease in portal hyper-
tension following TIPS or shunt surgery was
not eVective in controlling chronic blood loss
related to GAVE. This was particularly obvious
in the patient who underwent a surgical shunt;
chronic bleeding was never controlled despite a
complete normalisation of portal pressure.
Similarly, it has been reported that portacaval
shunt surgery proved ineVective in treating
chronic gastrointestinal blood loss related to
GAVE in a patient with portal hypertension as
a result of nodular regenerative hyperplasia.15

The absence of a relation between the
occurrence of GAVE and the presence of por-
tal hypertension is also confirmed by the fact
that GAVE has been reported to occur in
patients without portal hypertension and with-
out cirrhosis.16 Other clinical conditions associ-
ated with GAVE include chronic renal failure,
scleroderma, bone marrow transplantation,
and autoimmune disorders.16–18

The pathogenesis of GAVE is unknown. The
role of intermittent obstruction of submucosal
blood vessels due to repeated mechanical stress
related to gastric contractions and leading to
acquired vascular ectasia has been proposed by
some authors.10 It has also been shown that in
cirrhosis there is an abnormal antral motor
response to a meal in cirrhotic patients with
GAVE.19 The fibromuscular hyperplasia seen at
histology in GAVE supports the hypothesis of
repeated mechanical stress induced by gastric
peristalsis. The role of hypergastrinaemia in
GAVE has been suggested by some authors20

but was not confirmed recently.2 This hormone
acts on both antral and pyloric contractility and
may thereby impair gastric emptying and
create repeated mucosal lesions such as pro-
lapse through the pylorus. Lowes and Rode21

raised the possibility that the dilated blood ves-
sels of GAVE could be related to the local
release of vasoactive substances. They showed
in a resected specimen of GAVE a notable
neuroendocrine cell proliferation containing
vasoactive inhibitory peptide and 5-
hydroxytryptamine close to the vessels in the
lamina propria.

We observed that GAVE was not improved
by successful portal decompression following
TIPS (one patient) or by endoscopic laser
therapy (one patient not included in the
present report) whereas the antral mucosal
lesions disappeared completely after liver
transplantation. This suggests that GAVE
could be related to increased secretion of yet
unidentified vasoactive substances in the pres-
ence of liver disease. For example, glucagon
and nitric oxide secretion were found to be
increased in cirrhotic patients. Local distur-
bances in vascular tone must be involved to
explain that vascular ectasias develop specifi-
cally in the antrum.

As illustrated in this series of patients, the
management of chronic bleeding from GAVE
is not a simple issue. Therapeutic options

include endoscopic laser therapy, oestrogen-
progesterone therapy, and surgical antrectomy.

Endoscopic laser coagulation of the lesions
in GAVE has been shown to induce improve-
ment of vascular lesions as well as reduction in
transfusion requirement in the majority of
patients after a median of six months of
treatment.22 23 In the diVuse form of GAVE,
however, results are poorer,24 probably because
of the extensive area that needs to be treated
with the laser probe. Medical therapy using
female sex hormones has been tested in GAVE,
because of their reported beneficial eVects on
the recurrent bleeding from gastrointestinal
vascular malformations. Recurrent blood loss
was successfully controlled by oestrogen-
progesterone treatment in three case
reports,25–27 but treatment did not eradicate the
antral vascular lesions.

Surgical antrectomy can cure the disease
permanently.16 28 However, surgery carries a
significant risk of mortality in cirrhotic patients
with portal hypertension. In the present series,
preoperative TIPS placement made the antrec-
tomy easier and faster by avoiding operative
blood losses related to the presence of portal
hypertension, but two patients nevertheless
died from multiorgan failure after surgery.

In conclusion, the results of this study show
that portal vein decompression does not reduce
chronic bleeding from GAVE in cirrhotic
patients. Although the pathophysiology of
these gastric vascular lesions is not fully under-
stood yet, portal hypertension does not seem to
play a role. Portal decompression by TIPS can
be useful before antrectomy to reduce the per-
operative bleeding due to collaterals in cir-
rhotic patients with GAVE; however, the use of
TIPS should be restricted to cirrhotic patients
with good liver function, due to the risk of
TIPS induced progressive liver failure.

The authors wish to express their gratitude to Dave Guérette
and Marie-Cécile deBearn for excellent technical support and
Manon Bourcier for editing the manuscript.
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